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A^^bly c omprising a GUb&r housing and at least (me filt» cartridge as well as a filter 
cartridge fi>rsucfa an assonb]^ 

The present mveotion xelatK to an assenibly compiismg a filt^ housing and at least 
one fiUa- cartridge that is tubular, has a tube wall and a central dischaige channel with a 
discharge connection for dischargiiig fflt^ed medium, whorehi the tube wall conqmses 
filter means Ifaroa^ winch medium to be filt»ed is able to flow transveisely to tfie tube 
wall; 

• wherein ttie fitter housing coinprises a fUter chamber surrounded by a 

which the at least one Sltsx cartridge is accommodated with die longitudinal direction 
parallel to the side wall; 

• xndierein the filter chamber has at least one outlet per filter cartridge to which tibie 
discharge connection of tiie respective fiilter cartridge is connected; 

• v^erein flie side wall of the filter chamber is provided with at least one inlet for 
feeding in fiie medhun to b e filtered, which inl^ opem into tiie filter chamber at a 
level that is traversed by die at least one filter cartridge. 

Such an assembly is generally known. With this arrangem^ the inlet via which medium to 
be filtered enters the filta chaniber is oriented in the transverse direction of die filt» 
cartridges located ni die filter chaniber, i.e. die direction of flow of the medium to be 
filtmd is initiaUy transverse to die longitudinal direction of die filter cartridges. 

To ensure rapid distribution of incoming medium to be fittered'over the filter 
chamber, the rale of diumb adopted in fiiis case is flKit the distance firom die filter cartridges 
to the interior of the side wall of die filt^ chamb^ must be at least a quarter of the 
diamrt^ of the inlet ff dim are several filter cartridges present in the fihw housing, fliis 
minimum distance of a quarter of die diameter of the inlet is usually also adopted for die 
m i nimum lateral distance betwem flie filter cartridge. The result of the various aspects is 
diat die dim^ions of die filter housing are rdatively large. 

The aim of the present invention is to be able to make the filter housing of con^>act 
construction or, in particular in the case of existing filter housings, to increase the filter 
capacity and/or to improve the filtration result. 

According to the invention die abovementioned aim is achieved in that, viewed in the 
transverse direction of die filter cartridge and at die level of the mlet, die shortest distance 
X fiom die filter cartridge to the side wall is greater dian die shortest distance Y &om the 
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filter cattiidge to tbe side waQ viewed in the transmse dtrection of the filt^cartiidge and 
bekyw or above flie MeL The pres^ invisition is based on flie insi^ that the addifional 
^lace between the wall of Oie GXtex: housing and the filter cartrid^ and, le^ec^vely, 
b^emtte filt^ caitiid^ thmselves, which addifional space msuies agood, mufbnn 
and r^id distribution of the medium to be filtoed ovw the filter chamba, is not needed m 
the entire filla: housmg, but that it suffices to provide fliis additional space e^miti ally at flie 
level of the inl^ This is because^ as the Applicant has found, as soon as the filter medium 
has distributed over tiie cross-section of the filter chamb^» flie additional space between 
flie wall of the filter diamber and the cartridges^ and betweoi the caitrid^ themselves, is 
no longer needed, or at Irast is not needed to flie same degree as at the location of the inlet 

According to an advantag^us embodiment, as the Applicant has found by 
experimentation, it sufiSces, viewed in the longitudinal direction of the filter cartridge, if 
the ^ilaig^ent of the shortest distance fit>m the filta: cartrid^ to the side vvbOl at the level 
of file inl^ extends over a lengtfi of approximately fbo height of the failed alfiiou^ fliis 
enlargCTurat of the shortest distance can also extend over a greater lengfli. 

According to an advantageous embodiment of the invention, X is given by: 



wfaioe A sur&ce area of inlet 

and Q = hd^ of flie region wilh laiga: sdMirtiest distance X. 

If X ^ A/4Q a significant proportion of fte medium to be filtered is distributed ovarthe 
filtw chamber via the zone with flie relatively larger short^t distance X, so that the 
convCTtional distance adopted for Y can decrease very ^reciably. According to the 
invention, Y can be reduced to a miniminn if X is giv«i by: X ^ A/2Q. If iflie inlet is 

circular, A can be givea by A = ^ D l^ wiiidk in the previous two equatifuis then r^ts in 

4 

X > andX > forQ = D,. 

According to a fuithw advanta^us embodimrat of the mvention, Y is given by flie 
following relationship: 
A < B(Y), preferably A < 2B(Y) 

where: 

A = sur&ce area of inlet 
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B(Y) - as a fimctian of the sor&oe area of the intonal cro^-section of the fitter housing 
mhuis the sum of the cro^sectional sur&ce areas of fiie filter cartridges at a level above or 
beiow the inlet. 

In tins way it is possible to design the firee q>aoe available for guiding the medium to be 
S fitteced away in tibe axial direction of the fitl^ cartndge as anumnunn, whidiagwi 
enabte a teductian intfae dimensions of die filter housing oi; optionally^ eadaigement of 
die filts* In flie case of a single cylindrical filter 
* filt» housing, these equations become 

A< — (P3^-D2^),inparticular 
4 

10 A<^(P3'-D2^) 
4 

whrare 

A sut&ce area of inlet 
I>3 internal diameter of filter housing 
D2 external diameter of filter cartridge, and 
15 P3-D2 = Y^ 

If die inlet is ciicular with diameter Dt, it has he&i found according to the invention 

diatYcanbeUJceaasY<0«7S ^ vdthout any pniblCTi, which immediately yields 25 % 

or more reduction conqiared widi the value for Y according to the state of die art However, 

according to the invenfian it has heea found dial Y can also safely be taken as Y < 0.4 ^ , 

20 which signifies 60 % or more reduction compared with the state of the art One can, 

according to the invration usually take Y < 0.15 ^ without any problCT[i» yAaxih thus 

signifies a reduction of more than 85 % in Yconqiared with the state ofthe art. Even 
reductions of more than 95 % in Y can be achieved 

If the filter housing is cylindrical widi internal diameter D3 and a centrally arranged 
25 cylindrical filter cartridge of diameter D2 is assumed and it is realised that D3 - Da = Y, the 
minimum value for Y for a circular inlet of diameter Di can be calculated fiom 
Di^ = 2 (P3^ - D2^). According to the invention^ diis design vaIue^^;Y can very readily be 
maintained as a minimum value for all designs, provided diat D3 is die diamet^ of a drcle 
having a surface area equivalent to the intmial cross-sectional surface area of the filt^ 
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housing and Di is aconeq[K>]idijig|yequival^diam 

simplicity, a colEal c^indrical filt» cartridge is assumed fin: the purposes of the 
calculations. It is 1h» possible to take several filtarcartiidgies instead of just one and to 
continue to use file value for Y calculated fi>r a smg^e filter cartridge. 

5 Ih flie gmecal sens^ it is pointed out fhat iwherevw a certain diameta of a circular 

shape is assumed, it is equally possible to conveart a non-circular surfiK^e to a circular 
sur&ce of specific diameter* 

So that the filtered medium can also be discharged reliably and without 
stagnation of the feed, it is hi^y preferable if A is taken as : 

10 A ^ sum of the intanal cioss-sectional sur&ce areas of the filter cartridges. 

It is pointed out that in particular in the case of several filt^ cartridges which, as a 
consequence of^ for example, their shaping, such as a cylindrical site^e, inherently leave a 
gap between them in the tiansvarse direction, it is even conceivable that ttie filter cartridges 
locally come into contact with the wall of the filter chamber. This will» howevex; result in 

IS some loss of available filt^ sur&ce. However, the design criteria fiom the state of the art 
did not permit this. 

According to a fiirtfaer etnbodiment of tiie inv»tion, it is advanta^us if the 
enlargement of the shortest distance fiK>m fiie filter cartridge to the side wall at tihe level of 
the mlet has been obtained by constriction of the tube wall of fiie Glteac cartric^ at that 
20 leveL This is practical in order to be able to conv^ oistiog filter installations to an 

assCTobly according to tiie invaaticm without adspting tihe filter housing. For this purpose it 
is tfa» necessary only to BjSapt the filter cartrid^, which already has to be replaced fix>m 
time to time. 

However, deprnding on the dronnsUuices, according to tbe invention it is possibly 
25 also higlily advantageous if die enlar^ment of die shortest distance fipom the filter cartridge 
to the side wall at the level of the inlet is obtained by making the side wall recessed at tiiat 
level. In this case it is then not so much the filter cartridge fliat is adapted as the inward- 
fiicing section of the side wall of die filter chamber. 

As will be clear, it is also conceivable according to tihe invention to obtain die 
30 enlargem^t of the shortest distance Scorn the filter cartridge to the side wall at the level of 
the inlet by both a constriction of die tube wall of die filter cartridge at that level and by 
making die side wall of the filt» chamber recessed at that level. 
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MaUng the waU of the fflter cbandier re^^ 
izisufiBci«t thickness to mahle tbis to be adequately constricted fi>r Ae desired effect 

According to a finHier advantageous »d>odiment of the invention, die tube vraU of 
die fiUtar cartridge is made inq^ermeable to tbe medium to be filt»ed and more g^ieraUy 
S ccHupl^ly diosed in the i^on where die diortest distance fiom the filter cartridge to die 
waU has bera CTlaiged. This piev»ts die medium to be fil^ 

duoQ^ die wall of the filc^ caitrid^undalhe infhmce of tfaepieKure atwfaudi it is Ibd 
to die fi!t» chamber, whidi would have an adverse efifect on the Stber result 

According to an advantageous embodim^ of die inv^tlott, die assembly comprises 
10 3» 4 or more of said filter cartridges, which are arranged next to one anodiei; parallel to one 
anofhs. 

According to the fiirther advantageous embodiment die level of die inlet is located in 
the region from 25 % to 75 % of die lengdi of the filter cartridge. 

So diat the assanbly according to die invention can be used to filter a fluid, it is 
1 5 preferable according to the invention if die filter means are equtf^ed to filter a medium in 
fluid form. 

So that the a^eniblyaccor^ng to die invention can be used to filta a gas, it is 
preferable if the filter means are equipped to filter a ^eous medium. 

According to a fiirdier advantageous mbodimmt of the invmtion, die filter cartridge 
20 is made as a fine filter on die one side of die inlet and as a coarse fitter on the oiSasat side. 
The tCTns fine filt^ and coarse filt^ are used here as relative widi respect to one another, 
which amounts to the fine filter retsuning both die pardcles retained by the coarse filter and 
also smaller particles. Preferably, the fine filter is at least S tim^ finer diantfae coarse 
filter, for example the fine filter allows particles 19 to 3 funttunoughandthecoaisefilt^ 
25 allows particles up to 25 yusn through, which means diat the fine filter is iq>proxitnately 8.3 
times as fine as the coarse Glt&c. 

According to a further aspect, die invention relates to a filter cartridge intended for an 
ass^bly according to die invention. More specifically, according to the further aspect, the 
' invention relates to the filt^ cartridge as defined in the assembly according to the 
30 invention. 

According to yet a further aspect, die invention relates to a diesel engine provided 
with a fuel filter or lubricant filt» comprising an assembly or a filter cartridge according to 
die invention. 
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The present inventicRn will be explained in more detail below with refermce to 
Ulustrative embodimjmts sbown in the drawings 

Figure 1 shows» diagcammaticaHy» affltCTcartri4geacooid^ the 
leflrlmnd half as a fixmt view and the righMmnd half in cioss-sectioD; 
S Figure 2 shows adiagcammatic longitudinal sectional view of an assembly aocoitling 

to the mvration; 

flgnte 3 stows a diagrammatic cio^-sectional view accordii^ to the lines ID-in 
fiomFig.2;and 

Figure 4 shows acxoss-sectional view coirej^ondingto Figure 3 of an assembly 

10 according to Uie state of die art 

Figure 1 shows a filter cartridge 1 according to ttie invention. This filter cartridge 1 is 
tubular and excq»t for the constrictimi 37 of the tube wall essentially does not differ 6om 
convCTtional filter cartrid^. The filt^ cartridge 1 is tabular, has atop closure 2 and a 
discharge connection 12 at the bottom. The filter cartridge has an hmer wall 8, 10, 11, 

15 whidh is closed and inoq^ermeableat the location of 8 and is permeable to Ae medium to be 
fitteied at the location of 10 and 11. The filter cartridge finthCTOiore has an out» wail 3 and 
4, and also 8, wfai<^ simultaneously acts as inner wall and outer wall at the location of the 
constriction 3 7. The out&c wall 3 and 4 consists of a fine mesh or Gncly perforated metal 
die^ The inner wall 10 and 1 1 can be constructed correspondingly to die out» wall 3^ 4. 

20 Filter means 5 are presCTt between the inn^waO 10 and outer wall 3 and there are 

corresponding filter means 6 between the inner wall 11 and ouf« wall 4. The filter means S 
and 6 can be of a wide variety of diverse types and can, for example^ be made up of filter 
papers finely folded into pleats, the fold lines of the pleats fhrai extrading in the 
longitudinal direction L of the filter cartridge 1 , Furthermore, the outer wall 3, 4 and inner 

25 wall 10, 1 1 can also act as filter means. Precisely how the inner wall 10, 1 1, the outer wall 
3, 4 and the filter means S, 6 are constmcted is of minor inq[)ortance for the filt^ cartridge 
according to the invention; specifically this can be carried out in a wide variety^ of ways 
provided that the filter cartridge is of tihie ^e dirougfi vAAoh^ as is indicated by means of 
arrows 30, flow takes place essentially transv^ely to the longitudinal direc^on wifii 

30 filtering effect A dischai^e chaimel 9 for discharging filtered medium allowed durou^ by 
the tube wall 3, 4, 5, 6, 10, 11 and 8 (whidi is inqiermeable) is provided centrally in die 
filt^ cartridge 1 . In an advantageous embodiment of the invCTlion provision is made that a 
portion of the filter cartridge, for exanq^le flie portion 3 located above the constriction 8, is 
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made as a fine fitter and eauo^er poition, for exBospto tibe portion 4 located bdow tihe 
coiKtiiction 8» is made as aooarse filtor. What is aduevedby diis means is that apoitioQ of 
tfie flow is finely fittoed, which improves the ovaall Gita result 

As has been stated, the filter cartrid^ 1 iKX^rding to the invotion difibrs fiom filt^ 
cartridges from tiie state of the art in respect of the constriction 37. The constric^bn 3 7 is a 
zoneiK^iere tiie filter means 5, 6 have been omitted and where the outear wall 3» 4 is 
mlanqrted and file inner wall 8 is closed. The constriction 37 is deiimifed at its bottom and 
top by means of an annular dish 7» v^iidi annular dii^ 7 prevents medium to be filtered 
fiom being able to flow into tiie filter means 5 and 6 via tiie constriction 37 in the 
longitudinal direction L of the filter cartridge 1. 

The constriction 37 is constricted over a distance of n/8 Du where the distance Di is 
the effective diameter of the inlet of the Glt&r housing which is still to be discussed. 

Viewed in tiie longitudinal direction the filtor cartrid^ as shown in Figuie 1 has a 
length H. This length is subdivided into a bottom zone of a 1/4 H» a top zone with alengtfa 
of a 1/4 H and an intennediate zone witii a lengtii 1/2 H. According to the invention^ tiie 
constriction 37 is prefa:ably provided m tiie int^anediate2X>newrA l^H. 
This can be, as shown in Figure 1, at die bottom of said intennediate zone witii Iragth a 
l/2y at the top of said 2sone or also somewhere in between^ for exanq>le in the middle of 
saidzone. 

Figure 2 shows an assembly accoiding to the invention in longitudinal section. A 
woss-section at the location of file arrows m in Figure 2 is shown m Figuie 3. With 
refmnce to Figures 2 and 3, the assembly according to the invCTtion comprises^ in 
accordance witii the illustrative CTd)odiment shown, a filter housing 20 with a filter 
cfaamb^ 3S» vMch is ddimitedby a side wall 22, alop wall 21 and abottom wall 26 
provided with outiets. In the example shown, 4 filter cartridges 1 arranged parallel to one 
anotiier are provided in the filter chamber 35. These filter cartridges 1 are eadi connected 
via a discharge connection 12 to an outiet 36 in tiie bottom wall 26. Below flie bottom wall 
26 there is a collection diamber 24 on which a connection stub 25 for dischargmg filtered 
medium is fitted. The filter housing 20 is fixrtfaCTnore provided with a connection stub 27 
for the feed of medium to be filtered. This connection stub 27 has an inlet 23 witb a 
diameter Di opening mto tiie filter chamber 35. This diameter Di corresponds to the length 
Q of the constriction 37 viewed in the longitudinal direction L. 
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Before now inroceeding with llie desoiption of the ass^^bfyaccording to the 
]nvaiti(»i» a conqiarable oonvCTtioiiai assembly will now fiist be eq>lained in more detail 
with reference to die cross-section in Figure 4. This conventional assoably has a filter 
housiiig 20 assumed to be essoatialiy identical, wludi by means of a side wall 22 encloses a 
5 filter diamba 35 in^wfaich4 convrational filter cartridges 40 axe anrangoL These filt» 

cartridges 40 are ess«tially identical to filter cartridee 1 fiom Figure 1,^^ ^ 
understanding tiiat in die case of iSbo filter cartrid^ 40 die con^ction 37 is lacking, that is 
to say ttie outer walls 3» 4 are a complete whole and imintemq^ted^ as are also the filt^ 
means 5 and 6 and die inner wall 10, 11, which is still p^meable at the location of die 

10 constriction. In die case of such conventional assemblies the conventional teaching is tiiat 
the filter cartridges are so arranged in the filter housing 20 that the smallest distance fiom 
the outer wall of the filter cartridge to the inner wall of the filter chamber 35 is at least 1/4 
Di (see Fig. 4), wh^ Di is the diarn^^ of the inlet 23, via whidi the medium to be 
filtered flows into the filter chamber 35. As will be clear, this means fha^ viewed in die 

IS cross-sectional direction-perpaidicular to longitudinal direction L- die dimensions of the 
filtCT housing 20 will be significantly larger than the minimum, space required fi>r tiie filter 
cartrid^ 40 for mere accommodation in the filter chamb^ 3 5 . Afier all, an additional 
spBcc of 1/4 Di all roimd is required to be able to disperse the medium to be filt»ed 
through the filter chamb^ 35 suffidaotly quidkly. 

20 . The AppUcant has now arrived at the insight diat it suffices to cxea^ 

space only at die location of the level 31 whare the inlet 23 opaas into the filt» diamber 
35. 

, ) In accordance vfith the invention, tiiis requisite additional space could be seated by 

providing the side wall 22 at the location of the level 31 on the inside widi a recess of a 

25 specific d^th in the radial direction of the tube wall 22, which is not shown. However, this 
means tiiat the tube wall usually has to be made sigqificantiy thicker, whidb will not lead 
directiy to a more compact construction. However, the advantage in this case is that the 
filter chamber 35 could be filled widi more or larger filter elements; afi^ all, the filt^ 
elements may even be able to come into contact with the side wall 22. More or larger filt^ ^ 

30 elements lead to a higher filtering capacity and/or to a better filter result. However, 

according to the invCTtion it is, rath^, preferable!, optionally as a siqiplementary measure to ' 
the local recessing of the side wall of the fitter housing, to provide the filter cartridge 1 
with a constriction 37 at the level 31, as has already heea discussed with refmnce to 
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Figure 1. If the canstncdon 37 has a depQck of sqpproximately U/S Du "wbemUi is the 
diameter of tiie inlet 23, tfie filter cartridges 1 can then, as is shown in Figwe 3, each have a 
line of contact 28 witti the side wall 22 of the filtra hovsii^ and, at the same time, have a 
line of contact or virtually a line of contact widi acgacrat filter cartridges, m accordance 
with Figure 4. That is to say flie distance 29 firom Figpne 3 can be reduced to q^^roximatdy 
O.Theooi^ctionofapproxiniatelyri^Di ofeadi filter cartrid^ can then yidld an 
aiqn:eciable reduction m flie diameter of the filtor houdng 20. 

It is again pointed out that tiie diameter of the filter houang in Figure 3 and the 
diameter of the Slter housing in Figure 4 have heen kept the same as one anotii^ and that 
Qie diameters of the filter cartridges 1 and 40 have also been k^t the same as one another. 
The reason for this is, in particular, fiirther to clarify tiiie difference between Figures 3 and 4 
as eiq>lained above. It is pointed out that the configuration in Figure 3 with a mutual 
spadng of 29 of somewhat less than 1/4 D also yields advantages conq>ared with the state 
of file art as shown in Figure 4. Specifically, the filtration r^ult is found to be already 
improved. It will be possible to obtain a ms^or advantage if either the diameter of tibie filter 
housing 20 in Figure 3 is reduced or the diameter of the filtw cartridge is increased or . 
optionally an additional, fifih filt^ cartridge is placed centrally in the filta chamber 35. 
The filtering capacity inoDeases as a rsult of increasing the diameto: of tfie filter cartridges 
1 or optionally pladng an additional, fififa filter cartrid^ centrally in the middle. 

For fiurther clarification, in Figure 2 the shortest distance betwe« the filtor cartridge 
1 and the side wall 22 is also indicated by X at the level of fiie inlet 23, whidi level extends 
over file zone indicated by 3 1 , and tins smallest distance is indicated by Y for the zone 32 
above zone 31 and also for the zone 33 below zone 31. 

iFor bett« undmtanding, the concept on which fiie invmtion is based will be 
explained in yet more detail with reference to the diagrammatic sketch in Fig. 5: 

n 2 

# The surface area A ofthe inlet 23 can be determined as A — D] (1) 

4 

in the case of a circular feed pipe. Ibis equation also applies if the dnadar feed pipe 
joins the filter housing at an angle instead of at right angles; after all the point at issue 
is the effective surface area of the passageway. If the feed p^e is not circular, 
equation (1) can still be used if the value that yields an equivalent surfece area A is 
taken for Di. 
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Ja oxdhex to prevent the inflowing m e di um being retarded when CTtering tiie filter 
housiiig it is best to ensure Hiattfie sor&ce area of the pas^^^w^ available for flow 
immediately cm entry is equal to or greats tfian A. The A{q>Iicant has readied the 
msiglit that flie medium can be allowed to flow fiomflie inlet, initially widiout 
displacemmit thereof in the direction L, around fbe filter cartridge. (The state of the 
art asumes an immediate deflection of tiie flow at ri£^ an^es with respect to die 
inflow direction indicated by arrow "in"). 

The sur&ce area available for flow then consists of two rectangular surfoces each 
with dimensions X x Q. For Q Dt and a cjiindrical filt^ housing with internal 
diamet^ D3 and a centrally arran^d cylindrical filter cartridge with constricted 
diameter D4, this results in 

A = 2(XxQ) = 2(a33-D4>xDi) Q) 

A=-D,^ (I) 
YI>i=(P3-D4) (3) 
— D,=X. (4) 



For fiirther optimisation it is that best to ensure that in the zones above and below 
the constdcticm 37 the surface area available for flow» viewed p^endicularly to the 
longitudinal direction L» is once ag^ at least equal to A. la die illustrative 
embodiment shown flus means flmt A is eqiuded to 2 anniflar surfoces ead^ 

dimensions — (Da^ - D^) 
4 

ie. this gives 

A = 2^(I>3^.D2^) (5) 

A-fD,' (t) 

I>3-D2 = Y. (6) 
For a given Di and gLv&i D3 or D2, Y can flien be easily determined. As will be clear, 
Y can, however, also be det^mined as a fimction of Dj, without knowing D3 and D2. 



wo 2004/050212 



11 



PCT/NL2003/000717 



• This Y vahie can titea be used as minimiim value in flie design* including in ^ case 
of non-ciiciilar filter cartridges or multEple filt» cartrid^s. Wifli r^^ to multiple 
filter cartridges it is pointed oiit lliat Y can dien be even 
accurate calculation. 



